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EXECUTIVE  SUMMARY 


Information  on  the  location  of  aircraft 
accidents/ incidents  in  the  airport  vicinity  in  relation  to 
runways  has  many  applications.  It  is  useful  to  persons 
involved  in  the  planning  and  design  of  an  airport  and  its 
surrounding  areas,  as  well  as  those  responsible  for 
day-to-day  airport  operations. 

The  location  of  an  aircraft  involved  in  an  accident  or 
incident  may  be  documented  by  the  National  Transportation 
Safety  Board  and  the  Federal  Aviation  Administration  during 
the  course  of  their  investigation.  When  available,  it  will 
appear  in  the  record  of  the  individual  investigation. 

However,  this  location  information  is  not  available  from 
either  of  these  agencies  in  a  summary  form. 

This  study  was  undertaken  to  compile  in  one  document  the 
location  relative  to  the  runway  of  these  accidents/ incidents 
for  aircraft  involved  in  commercial  air  transportation  in  the 
United  States.  Since  it  is  intended  that  this  information 
will  be  used  mainly  to  make  decisions  on  individual  airports, 
no  attempt  was  made  to  reach  conclusions  or  make 
recommendations  based  on  the  data. 

The  National  Transportation  Safety  Board's  dockets  of 
commercial  aircraft  accidents/ incidents  that  occurred  from 
1978  to  1987  were  reviewed  to  determine  the  aircraft  location. 
This  review  was  limited  to  aircraft  operating  under  Part  121, 
Part  129,  and  Part  135  of  the  Federal  Aviation  Regulations; 
only  scheduled  operations  were  examined  under  Part  135. 

The  accidents/incidents  used  for  this  study  were 
categorized  as  undershoots,  landings  off  the  runway,  veeroffs, 
overruns,  and  other  in  the  vicinity  of  the  airport.  The 
aircraft  location  was  recorded  in  terms  of  the  distance  along 
the  runway  centerline  or  extended  centerline  (X  distance)  and 
the  perpendicular  distance  from  the  centerline  or  extended 
centerline  (Y  distance.) 

Appendix  1  provides  an  explanation  of  the  methodology 
used  to  identify  applicable  accidents/incidents  and  to 
determine  the  aircraft  location.  Appendix  2  provides  a 
listing  of  all  the  accidents/incidents  included  in  this  study, 
while  additional  appendices  list  the  accidents/incidents  in 
each  category. 


FOREWORD 


Over  500  accident/ incident  records  were  reviewed  by  the 
author  as  part  of  this  study.  Needless  to  say,  the  author 
received  assistance  from  several  people  in  this  undertaking, 
and  would  like  to  take  this  opportunity  to  thank  them  and 
recognize  their  efforts. 

First,  Stan  Smith  and  Dennis  Cusack  of  the  National 
Transportation  Safety  Board  (NTSB)  were  very  helpful  in 
explaining  the  three  computer  data  systems  on  which  the 
accident/ incident  information  is  maintained  and  in  setting 
criteria  by  which  to  identify  records  in  these  databases  that 
were  applicable  to  this  study.  They  also  provided  a  copy  of 
the  NTSB ' s  computer  tape  for  these  accidents/ incidents.  This 
allowed  the  transfer  of  the  data  directly  to  a  personal 
computer,  thereby  eliminating  countless  hours  of  data  entry 
and  errors  that  are  inherent  in  such  a  task. 

The  NTSB's  dockets  are  all  stored  on  microfiche.  Without 
Ms.  Lara  DePadilla's  conscientious  and  systematic  review  of 
these  dockets  to  extract  the  applicable  data,  this  study  would 
have  never  come  to  fruition.  She  was  also  responsible  for 
most  of  the  data  entry  of  information  that  was  not  available 
directly  from  the  NTSB  computer  tape. 

Throughout  the  course  of  this  study,  the  author  spoke 
with  employees  from  both  the  NTSB  and  the  FAA  who  were 
involved  in  particular  investigations  to  seek  clarification  of 
the  information  in  the  docket.  Although  there  are  too  many  to 
recognize  individually,  the  author  appreciated  their  sharing 
their  recollections  and  is  grateful  for  the  information  they 
provided. 

Dave  Thomas  and  Harold  Donner  of  the  FAA's  Office  of 
Accident  Investigation  and  my  colleague.  Gale  Braden,  in  the 
Office  of  Aviation  Oversight,  deserve  specific  recognition. 

In  their  positions  with  the  FAA,  as  well  as  their  former 
positions  with  the  NTSB,  they  participated  in  the 
investigation  of  many  of  the  accidents/incidents  listed  in 
this  report.  Although  the  information  they  provided  regarding 
the  details  of  individual  accidents  was  very  useful,  their 
knowledge  and  explanation  of  the  investigative  procedures,  as 
well  as  the  comments  they  provided  on  the  draft  report,  were 
particularly  invaluable  to  the  author. 

Throughout  this  effort,  the  ability  to  review  and  sort 
data  based  on  various  parameters  was  essential.  The  author  is 
indebted  to  Joe  Baxter,  Art  Goon,  and  their  colleagues  at  FU 
Associates  for  the  technical  assistance  they  provided  on  the 
computer  aspects  of  this  study. 
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SECTION  1 


INTRODUCTION 


Background  and  Purpose 

Commercial  aviation  has  developed  an  outstanding  safety 
record.  However,  occasionally  there  is  a  mishap,  i.e.,  an 
accident  or  incident,  in  these  operations: 

•  An  accident  involves  fatalities,  serious  injuries,  or 
major  structural  damage  to  the  aircraft. 

•  An  incident  is  a  hazardous  or  potentially  hazardous 
occurrence  not  classified  as  an  accident  because  of  the 
degree  of  injury  and/or  extent  of  damage. 

The  accident/ incident  could  be  due  to  equipment  failure,  human 
error,  meteorological  conditions,  or  any  number  of  other 
conditions  or  combinations  thereof. 

When  an  accident/ incident  occurs  in  the  vicinity  of  an 
airport,  it  is  important  to  know  the  location  of  the  aircraft 
relative  to  the  runway.  This  information  has  many 
applications.  To  airport  engineers,  the  aircraft  location 
would  be  useful  in  developing  new  and/or  revalidating  existing 
airport  design  standards.  For  example,  standards  for  runway 
protection  zones  and  safety  areas  would  be  directly  affected 
by  this  information.  Aircraft  accident/ incident  locations 
would  also  be  important  to  officials  responsible  for  making 
decisions  on  airport  development  and/or  land  uses  in  the 
vicinity  of  an  airport.  Persons  involved  in  developing 
emergency  response  plans  to  aircraft  accidents  would  also  find 
this  information  useful,  as  would  those  responsible  for 
day-to-day  airport  operations. 

The  aircraft's  location  in  an  accident/incident  may  be 
documented  by  the  National  Transportation  Safety  Board  and  the 
Federal  Aviation  Administration  during  the  course  of  their 
investigation.  When  available,  it  appears  in  the  record  of 
the  individual  investigation.  However,  this  location 
information  is  not  available  from  either  of  these  agencies  in 
a  summary  form.  This  study  was  undertaken  to  compile  in  one 
document  information  on  the  location  relative  to  the  runway  of 
accidents/incidents  for  aircraft  involved  in  commercial  air 
transportation  in  the  United  States. 


Scope 


Information  in  the  National  Transportation  Safety 
Board's  dockets  of  completed  aviation  accident  and  incident 
investigations  during  the  period  1978-87  was  used  as  the  basis 
for  this  study.1  Over  500  accidents/ incidents  were  reviewed 
as  part  of  this  effort.  Of  these,  246  accidents/ incidents 
were  identified  as  relevant. 

The  dockets  examined  were  limited  to  accidents  and 
incidents  occurring  during  the  following  operations: 

•  Operations  under  Federal  Aviation  Regulation  (FAR)  Part 
121  (Certification  and  operations:  Domestic,  flag,  and 
supplemental  air  carriers  and  commercial  operators  of 
large  aircraft) — includes  all  revenue  operations 
conducted  by  scheduled  and  unscheduled  (e.g.,  charter) 
U.S.  carriers. 

•  Operations  under  Part  129  (Operations  of  Foreign  Air 
Carriers) — includes  foreign  air  carriers  conducting 
operations  in  the  United  States. 

•  Scheduled  operations  conducted  under  FAR  Part  135  (Air 
Taxi  Operators  and  Commercial  Operators) — includes 
scheduled  air  taxi  or  commuter  operations;  does  not 
include  operations  involving  seaplanes  operating  on  the 
water  or  helicopters. 

This  study  does  not  include  accidents/incidents  involving  air 
carriers  on  nonrevenue  flights  such  as  a  repositioning  or 
ferry  flight  operated  under  FAR  Part  91  (General  Operating  and 
Flight  Rules) . 

To  the  extent  data  was  available,  the  location  of  the 
aircraft  relative  to  the  runway  was  extracted  from  the  docket 
for  each  of  these  accidents/ incidents.  Observations  on  the 
data  for  the  various  categories  of  accidents/incidents  were 
also  made;  however,  as  noted  above,  no  attempt  was  made  to 
reach  conclusions  or  make  recommendations  regarding  the  data. 


1  The  dockets  used  in  this  study  were  reviewed  during  the 
last  six  months  of  1988.  There  were  investigations  for 
accidents/ incidents  occurring  in  1987  that  had  not  been 
completed  when  this  review  was  under  way.  These 
accidents/incidents  are  not  included  in  this  study. 
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8ECTI0N  2 
APPROACH 


Data  Sourcas 

The  National  Transportation  Safety  Board  (NTSB)  is  an 
independent  agency  of  the  Federal  Government.  It  is 
responsible  for  investigating,  or  causing  to  be  investigated, 
and  determining  the  probable  cause  of  transportation 
accidents,  including  those  involving  civil  aviation,  that 
occur  in  the  United  States  and  its  territories. 

Any  civil  aviation  accident  occurring  in  the  United 
States  should  have  a  docket.  This  is  the  NTSB's  official 
record  of  the  investigation,  and  includes  all  the  information 
gathered  on  the  accident. 

Under  its  charge  to  conduct  special  investigations  and 
special  studies,  the  NTSB  may  also  choose  to  investigate 
aviation  incidents.  The  NTSB  dockets  for  incidents  are 
usually  limited  to  those  in  which  the  NTSB  has  participated  in 
the  investigation. 

Several  incidents  relevant  to  this  study  were  not 
included  in  the  NTSB  dockets,  but  were  reflected  in  the  FAA's 
Accident/Incident  Data  System.  These  records  usually  do  not 
provide  specific  information  on  aircraft  location.  For  most 
of  these  incidents,  it  is  probably  fair  to  assume  that  the 
aircraft  touched  down  or  came  to  rest  in  the  immediate 
vicinity  of  the  runway.  Because  of  the  lack  of  specific 
location  information,  no  attempt  was  made  to  include  these 
incidents  in  this  study. 

One  should  be  aware  of  certain  limitations  when  using  the 
docket  information  on  aircraft  location.  For  example,  the 
distances  given  are  often  to  a  single  point,  such  as  the 
landing  gear,  the  nose,  the  tail,  or  any  other  portion  of  the 
aircraft.  In  some  dockets,  this  point  is  specifically 
identified,  while  in  others  it  is  not.  Also,  the  docket 
usually  gives  no  indication  of  how  the  distance  was  obtained; 
it  may  have  been  measured  with  a  tape,  paced  off,  or  estimated 
by  the  investigative  team.  Consequently,  there  is  a  certain 
amount  of  error  inherent  in  the  data.  Nevertheless,  despite 
these  limitations,  the  information  contained  in  these  dockets 
is  considered  the  best  available. 
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Methodology 

The  NTSB  docket  for  each  applicable  accident/incident  was 
reviewed  for  the  purpose  of  categorizing  the  accident/incident 
and  determining  whether  the  docket  contained  information  on 
the  aircraft's  location  relative  to  the  runway.  Appendix  1 
provides  a  detailed  explanation  of  the  methodology  used  to 
identify  the  applicable  accidents/incidents  and  to  determine 
the  aircraft's  location. 

For  the  latter  purpose,  the  distance  along  the  centerline 
or  extended  centerline  was  recorded  as  the  X  distance.  The 
perpendicular  distance  by  which  the  aircraft  was  offset  from 
the  centerline  (or  extended  centerline)  was  recorded  as  the  Y 
distance.  For  the  Y  distance,  it  was  also  noted  whether  the 
aircraft  was  left  or  right  of  the  centerline  based  on  the 
direction  of  the  aircraft's  operation.  When  information  on 
the  X  or  Y  distance  could  not  be  found,  the  distance  was 
recorded  as  unknown.  Figure  1  depicts  how  the  X  and  Y 
distances  were  measured  for  each  category. 


•Undershoots  and  Other  (Landing) 


x 

Runway 

1  1 

Y 

2 

Threshold 

^ —  initial  Touchdown 

•Veeroffs  and  Landing  Offs 


Runway 


Threshold — ^ 

Various  Points  • 

•Overruns  and  Other  (Takeoff) 


Runway 


Departure  End - 

Aircraft  Resting  Place 
*  Additional  information  in  Section  3. 


Figure  1.  X  and  Y  Distance  Measurements  for  Each  Category 
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In  addition  to  the  aircraft's  location  relative  to  the 
runway,  information  in  such  areas  as  the  operation,  the 
airport,  the  runway,  and  the  aircraft  type  was  retrieved 
directly  from  the  NTSB  computer  for  each  accident/incident. 


Definitions 

Each  applicable  accident/incident  was  categorized  as 
follows:2 

•  Undershoot — During  landing,  the  aircraft  touches  down 
prior  to  the  runway,  usually  due  to  the  loss,  lack,  or 
misinterpretation  of  visual  cues.  For  the  purposes  of 
this  study,  an  undershoot  is  a  touchdown  in  the  approach 
area  within  2000  feet  of  the  runway  threshold. 

•  Landing  off — During  landing,  any  part  of  the  aircraft’s 
landing  gear  touches  down  off  the  runway  after  the 
aircraft  has  passed  the  runway  threshold. 

•  Veeroff — During  landing  rollout  or  takeoff  roll,  the 
aircraft  runs  off  the  side  of  the  runway. 

•  Overrun— During  landing  rollout  or  takeoff  roll,  the 
aircraft  runs  off  the  end  of  the  runway.  Aircraft  that 
run  off  the  side  of  the  runway  but  come  to  rest  beyond 
the  departure  end  of  the  runway  have  also  been  included 
in  this  category. 

•  Other — During  landing,  the  aircraft  impacts  the  ground 
more  than  2000  feet  from  the  runway  threshold.  During 
takeoff,  the  aircraft  becomes  airborne,  but  then  impacts 
the  ground  prior  to  making  the  first  airborne  power 
reduction  or  reaching  Visual  Flight  Rules  (VFR)  pattern 
altitude. 


2  Although  these  terms  are  commonly  heard  in  the  aviation 
industry,  the  NTSB  does  not  currently  use  them  to  categorize 
accidents/incidents.  The  definitions  provided  reflect  the  way 
these  terms  are  used  in  this  report. 
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SECTION  3 

AIRCRAFT  LOCATIONS 


This  section  presents  information  for  the 
accidents/incidents  categorized  as  undershoots,  landing  offs, 
veeroffs,  overruns,  and  other.  For  each  category,  information 
is  provided  on  the  number  of  accidents/ incidents,  the  types  of 
operators,  the  locations  of  the  aircraft  relative  to  the 
runway,  and  any  observations  regarding  the  data.  Note  that 
the  X  and  Y  distances  are  given  in  feet. 

For  many  of  the  accidents/incidents,  one  or  more  of  the 
data  elements  were  unknown  or  not  reported.  Unless  otherwise 
stated,  any  percentages,  ratios,  and  the  like  cited  for  a 
particular  parameter  in  the  discussion  of  the  aircraft 
locations  in  each  category  are  based  on  the 
accidents/incidents  where  the  applicable  data  were  known. 

A  complete  listing  of  all  the  accidents/ incidents 
included  in  this  study  is  contained  in  Appendix  2.  Additional 
appendices  list  the  accidents/incidents  contained  in  each 
category.  Some  introductory  information  on  the  data, 
abbreviations,  and  notations  that  appear  in  the  appendices  is 
provided  at  the  beginning  of  Appendix  2. 


Undershoots 

There  were  18  accidents/incidents  categorized  as 
undershoots.  Of  these,  11  involved  Part  135  operators,  and 
the  remainder  Part  121  operators.  A  listing  of  these 
accidents/incidents  is  contained  in  Appendix  3. 

Figure  2  provides  a  bar  graph  of  the  X  distance 
distribution  in  200  foot  increments.  As  can  be  seen  from  this 
graph,  all  of  these  accidents/incidents  occurred  within  1600 
feet  of  the  threshold,  with  15  (83  percent)  occurring  within 
1000  feet.  All  7  of  the  undershoots  involving  Part  121 
aircraft  occurred  within  600  feet  of  the  threshold. 

Since  an  aircraft  involved  in  an  undershoot  is  in  the 
final  stages  of  approach,  little  deviation  from  the  extended 
runway  centerline  (Y  distance)  would  be  expected.  The  data 
bears  this  out:  the  initial  touchdown  point  for  aircraft 
involved  in  13  of  the  accidents/incidents  in  this  category  was 
within  the  extended  edges  of  the  runway. 
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Number  of  Accfdonts/lncidonu  (A/I’a) 


Distance  from  Threshold 

Total  A/I'a  lie]  E3  PART  121  A/I'a  17)  HB3  Part  135  A/I'a  [111 


Oiatanca  maaaurad  along  tAa  axtandad 
rjnway  cantarlina  to  point  of  Initial 
touchdown. 


Figure  2.  Undershoots:  Distance 
from  the  Threshold 


Of  the  remaining  5  undershoots,  1  was  located 
approximately  25  feet  from  the  extended  runway  edge,  while  3 
had  variations  ranging  from  228  feet  to  480  feet  from  the 
extended  runway  centerline.  These  3  included  an  aircraft  that 
encountered  wake  turbulence  from  another  aircraft,  one  that 
experienced  icing  during  an  instrument  approach,  and  one  that 
ran  out  of  fuel.  The  Y  distance  could  not  be  determined  for 
the  fifth  undershoot. 

Figure  3  provides  a  plot  relative  to  the  runway  of  the 
undershoots  that  had  both  a  known  X  and  Y  distance. 

Part  135  operators  were  involved  in  all  of  the 
undershoots  where  the  aircraft  touchdown  was  more  than  600 
feet  from  the  runway  threshold  (X  distance)  and/or  outside  the 
extended  runway  edges.  One  possible  explanation  of  these 
statistics  is  that  Part  135  aircraft  operate  at  many  airports 
lacking  navigational  aids  such  as  visual  glide  path  indicators 
or  instrument  landing  systems. 
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Figure  3.  Undershoot  Locations 


The  11  Part  135  undershoots  were  examined  further  to  see 
whether  improved  vertical  guidance  might  have  prevented  them. 
The  remarks  section  in  Appendix  3  provides  information  on 
weather  conditions,  availability  of  vertical  guidance,  causal 
factors,  and  the  author's  judgment  based  on  review  of  the  NTSB 
records  as  to  whether  this  might  have  been  the  case.  This 
information  is  summarized  below. 


Part  135  undershoots  in  Visual  Meteorological  Conditions. 
Visual  glide  path  indicators  were  not  available  for  6  of  the  8 
undershoots  that  occurred  during  Visual  Meteorological 
Conditions.  A  visual  glide  path  indicator  might  have  helped 
prevent  4  of  these  6. 


Of  these  4  undershoots,  2  involved  aircraft  encountering 
wake  turbulence  on  approaches  to  large  hub  airports.  A  visual 
glide  path  indicator  might  have  assisted  the  pilots  to  fly 
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above  the  flight  path  of  the  larger  aircraft  and  thereby  avoid 
the  wake  turbulence.  The  third  of  these  undershoots  involved 
a  pilot  misjudging  distance,  speed,  and  altitude  on  his 
approach  to  the  runway,  while  the  fourth  involved  a  pilot  who 
encountered  wind  shear.  A  visual  glide  path  indicator  might 
have  alerted  these  two  pilots  that  they  were  below  the  proper 
glide  path,  thereby  allowing  them  to  take  corrective  action. 
The  investigators  for  the  accident  involving  wind  shear  noted 
that  it  would  be  difficult  to  install  a  visual  glide  path 
indicator  because  of  the  curved  approach  through  a  mountain 
pass.  \ 


The  2  accidents/incidents  where  a  visual  glide  path 
indicator  would  not  have  made  a  difference  include  an  aircraft 
that  ran  out  of  fuel  and  an  aircraft  with  a  center  of  gravity 
substantially  aft  of  its  authorized  limit. 

Part  135  undershoots  in  instrument  Meteorological 
Conditions.  Of  the  Part  135  undershoots,  3  occurred  in 
Instrument  Meteorological  Conditions.  Of  these,  1  involved  an 
aircraft  that  encountered  wind  shear  while  on  an  Instrument 
Landing  System  (ILS)  approach.  The  remaining  2  involved 
aircraft  icing;  1  was  on  a  VOR  approach  while  the  other  was  on 
a  VFR  flight  plan  to  an  airport  that  had  neither  a  VASI  nor 
runway  lights.  It  is  doubtful  that  additional  vertical 
guidance  would  have  prevented  any  of  these  accidents. 


Landing  Offs 

There  were  11  accidents/incidents  categorized  as  landing 
off  the  runway.  Of  these,  6  involved  Part  135  operators,  and 
the  remainder  Part  121  operators.  A  listing  of  these 
accidents/incidents  is  contained  in  Appendix  4. 

The  difference  between  an  accident/incident  categorized 
as  an  undershoot  and  one  categorized  as  a  landing  off  is  that 
in  the  latter,  the  aircraft  has  passed  the  threshold  when  it 
touches  down.  The  aircraft's  landing  gear  may  touch  down 
entirely  or  partially  off  the  runway. 

Initially,  an  attempt  was  made  to  measure  both  the  X  and 
Y  distances  to  the  aircraft's  stopping  point  for  these 
accidents/incidents.  In  2  of  the  cases,  the  aircraft  did  not 
stop,  but  became  airborne  again  and  proceeded  to  another 
airport.  In  another  case,  the  aircraft  was  able  to  enter 
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and  stop  on  the  runway.  In  other  cases,  information  was 
available  only  on  the  aircraft's  initial  touchdown  point. 
Because  of  this  variation,  the  remarks  for  each 
accident/incident  entry  in  Appendix  4  specify  the  points  to 
which  these  distances  were  measured. 

The  5  Part  121  accident/incidents  in  this  category  all 
occurred  during  Instrument  Meteorological  Conditions. 

Although  the  NTSB  determined  various  probable  causes,  they 
could  be  grouped  generically  under  the  term  "pilot  error." 

In  contrast,  only  1  of  the  6  Part  135 
accidents/incidents  occurred  in  Instrument  Meteorological 
Conditions.  It  was  also  caused  by  "pilot  error,"  as  were  2  of 
the  accidents/incidents  that  occurred  during  Visual 
Meteorological  Conditions.  The  remaining  3  were  attributed  to 
mechanical  difficulties. 


veeroffs 

There  were  97  veeroffs.  Part  121  operators  were  involved 
in  *8  of  these  accidents/incidents,  while  Part  135  operators 
were  involved  in  the  remaining  59.  The  veeroff  category  does 
not  include  accidents/incidents  where  the  aircraft  veered  off 
the  side  of  the  runway  but  came  to  rest  beyond  the  departure 
end  of  the  runway;  these  accidents/incidents  were  categorized 
as  overruns.  A  listing  of  veeroff  accidents  and  incidents  is 
contained  in  Appendix  5. 

Although  veeroffs  may  occur  during  landing  or  takeoff, 
they  are  more  prevalent  during  landing.  Table  1  shows  how  the 
veeroffs  were  divided  between  landing  and  takeoff  for  Part  121 
and  135  operators. 


Table  1.  Veeroffs  by  Phase  of  Operation 
and  Operator  Type 


PHASE 

1  1  ■  II  1  M  II  I  ■■ 

TYPE  OF 

OPERATOR 

Landina 

Takeoff 

Total 

Part  121 

35 

3 

38 

Part  135 

39 

20 

59 

Total 


74 


23 


97 
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For  veeroffs,  the  point  to  which  the  X  distance  was 
measured  varied  based  on  the  information  available  in  the 
docket.  For  this  reason,  letter  prefixes  of  A,  B,  and  C  have 
been  used  to  code  the  X  distance  data.  These  letters  indicate 
the  following: 

A  -  distance  to  the  point  where  the  aircraft  left  the 
runway 

B  -  distance  to  the  point  where  the  aircraft  came  to  rest 
off  the  runway 

C  -  distance  to  the  point  where  the  aircraft  reentered 
the  runway 

In  some  cases,  the  docket  provided  information  on  both 
the  point  at  which  the  aircraft  departed  the  runway  and  that 
at  which  it  came  to  rest  or  reentered  the  runway.  When  more 
than  one  of  these  distances  was  available,  both  were  recorded. 
However,  for  many  of  the  veeroffs,  information  on  only  one  of 
these  points  was  available.  An  X  distance  could  not  be  found 
for  32  of  the  veeroffs.  Figure  4  shows  the  distribution  of 


Figure  4.  Veeroffs  by  Quarter  of  the  Runway 
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the  X  distance  by  quarter  of  the  runway  for  Part  121  and  Part 
135  accidents/ incidents  that  had  recorded  X  values. 

Since  the  information  recorded  in  the  dockets  for  the  Y 
distance  also  varied,  a  letter  prefix  of  D  or  E  was  used  to 
code  each  entry  in  the  following  manner: 

D  -  distance  from  the  centerline  to  the  point  where  the 
aircraft  came  to  rest  off  the  runway 

E  -  distance  from  the  centerline  to  the  farthest  point  to 
which  the  aircraft  traveled  from  the  centerline  (This 
distance  was  usually  provided  when  the  aircraft  reentered 
the  runway.) 

An  R  or  L  prefix  is  also  used  with  each  entry  to  indicate 
whether  the  aircraft  veered  off  the  right  or  left  side  of  the 
runway,  as  determined  by  the  direction  of  the  operation. 

For  41  of  the  veeroffs,  a  Y  distance  could  not  be  found. 
Figure  5  shows  the  distribution  of  the  known  Y  distances.  As 
can  be  seen  from  this  figure,  63  percent  of  the  aircraft 
stayed  within  150  feet  of  the  runway  centerline,  and  88 
percent  of  them  remained  within  250  feet. 


<  150'  <  250'  <  350'  >  350' 

Distance  from  Runway  Centerline 


TOTAL  A/1'6  1661  £23  MAT  1J1  A/f6  (31)  EBB  MAT  136  A/I'S  1261 


Diatanee  meeeured  le  aircraft  ratting 
place  er  greateat  deviation  front  runway 
centerline. 


rigure  5.  Veeroffs:  Distance 
from  Runway  Centerline 


Table  2.  Veeroffs  by  Status  of  Runway 
Surface  and  Type  of  Operator 
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TYPE  OF 
OPERATOR 

_ RUNWAY  SURFACE  STATUS _ 

Not 
ReDtd . 

Drv 

Wet 

Snow* 

Total 

Part  121 

6 

10 

12 

10 

38 

Part  135 

9 

28 

6 

16 

59 

Total 

16 

38 

18 

25 

97 

^Includes  ice  and  slush. 


Table  2  shows  the  status  of  the  runway  surface  (e.g., 
dry,  wet,  snow-covered)  for  the  veeroff  accidents/incidents. 
One  might  suspect  that  veeroffs  would  be  more  likely  to  occur 
when  the  runway  surface  was  not  dry.  As  can  be  seen  from 
Table  2,  this  was  true  for  Part  121  operations,  for  which 
veeroffs  on  wet,  snow-covered,  icy,  or  slush-covered  runways 
exceeded  those  on  dry  runways  by  almost  a  2:1  ratio.  In 
contrast,  the  majority  of  veeroffs  involving  Part  135 
operations  occurred  on  dry  runways. 

The  veeroffs  on  dry  runways  were  further  reviewed.  It  was 
found  that  6  of  the  10  Part  121  veeroffs  and  17  of  the  28  Part 
135  veeroffs  that  occurred  on  dry  runways  involved  problems 
with  the  landing  gear.  These  problems  included,  for  example, 
the  gear  collapsing,  failure  of  the  gear  to  extend  fully,  and 
failure  of  the  crew  to  lower  the  gear. 

Another  theory  is  that  veeroffs  are  more  likely  to  occur 
on  narrow  runways.  The  width  of  the  runways  involved  in  each 
of  the  veeroffs  was  determined  for  94  of  the  97 


Table  3.  Veeroffs  by  Runway  width  and  Operator  Type 


TYPE  OF 
OPERATOR 

WkamkM  !•>!!!■ 

Not 
ReDtd . 

<150' 

*150 ' 

>150' 

Part  121 

2 

7 

23 

6 

Part  135 

1 

20 

30 

8 

Total 

3 

27 

53 

14 

14 


accidents/incidents  in  this  category.3  As  can  be  seen  from 
Table  3,  over  70  per  cent  of  the  veeroffs  occurred  on  runways 
that  were  at  least  150  feet  wide.  However,  3  of  the  veeroffs 
(2  Part  121  and  1  Part  135  operations)  occurred  during  a 
seven-month  period  at  one  airport  on  the  same  75  foot  wide 
runway.  This  runway  was  subsequently  widened  to  150  feet. 

The  effect  of  runway  surface  treatments,  such  as  grooving 
and  porous  friction  courses,  could  not  be  determined  because 
of  the  lack  of  reported  data.  Surface  treatments  were 
reported  for  only  17  of  the  veeroffs. 


overruns 

There  were  33  accidents/incidents  categorized  as 
overruns.  Part  121  operators  were  involved  in  20  of  these 
accidents/incidents,  while  Part  135  operators  were  involved  in 
10.  The  remaining  3  overruns  involved  Part  129  operators. 

For  purposes  of  this  discussion,  the  overruns  involving  Part 
121  and  129  operators  are  grouped  together.  A  listing  of  the 
overruns  is  contained  in  Appendix  6. 

Overruns  may  occur  during  landing  or  takeoff.  Like 
veeroffs,  overruns  were  found  to  be  more  prevalent  during 
landing  by  a  2:1  ratio.  Table  4  shows  how  the  overruns  were 
divided  between  landing  and  takeoff  for  Part  121/129  and  Part 
135  operators. 


Table  4.  Overruns  by  Phase  of  Operation 
and  Operator  Type 


TYPE  OF 

OPERATOR 

PHASE  OF  OPERATION 

Landincr__. 

Takeoff 

Part  121/129 

15 

8 

23 

Part  135 

7 

3 

10 

Total 

22 

11 

33 

Starting  in  1982,  the  NTSB  included  information  on 
runway  width  in  its  computer-retrievable  database  on  accidents 
and  incidents.  For  veeroffs  that  occurred  prior  to  1982, 
information  on  runway  width  was  obtained  from  the  narrative 
portion  of  the  docket.  Whenever  this  information  was  not 
available  in  the  docket,  it  was  obtained  from  the  history  file 
for  FAA  Form  5010,  Airport  Master  Record,  for  the  airport 
where  the  accident  occurred. 
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Numbtr  of  Accldanu/lneldtntg  (A/I's) 
12  | - 


UNK  <200'  <400'  5  600'  <600'  <1000'  <1200'  5 1400'  <1600' 


Distance  from  Departure  End  of  Runway 

ToUl  133  A/t  al  »M  121/129123  A/ll  SB  P»rt  138  |10  A/I’s! 


Dittane*  maaaurad  along  tha  axtandad 
runway  cantarllna  to  aircraft  raatlng 
plica 


Figure  6.  Overruns:  Distance 
from  the  Departure  End 


An  X  distance  could  not  be  found  for  5  of  the  overruns. 
Figure  6  shows  a  distribution  of  the  X  distance  for  overruns 
for  which  this  data  was  available.  As  can  be  seen  from  the 
figure,  all  the  aircraft  involved  in  these  overruns  came  to 
rest  within  1600  feet  of  the  runway  end,  with  93  per  cent  of 
them  stopping  within  1000  feet.  Of  the  overruns  where  the 
aircraft  traveled  beyond  1000  feet,  1  involved  a  DC-10  crew 
that  became  disoriented  during  low-visibility  conditions  and 
began  their  takeoff  with  2400  feet  of  runway  remaining. 

The  X  distance  was  reported  for  7  of  the  overruns 
involving  Part  135  operations.  For  these  accidents/incidents, 
all  the  aircraft  came  to  rest  within  400  feet  of  the  runway 
end,  with  5  of  them  stopping  within  200  feet. 

A  Y  distance  could  not  be  determined  for  11  of  the 
overruns.  Figure  7  shows  a  distribution  of  the  Y  distances 
for  overruns  for  which  this  data  was  available.  As  can  be 
seen  from  the  figure,  95  per  cent  of  the  aircraft  involved  in 
these  overruns  stopped  within  250  feet  of  the  extended  runway 
centerline.  A  comparison  of  the  runway  width  and  the  Y 
distance  reveals  that  64  per  cent  of  the  overruns  remained 
within  the  extended  edges  of  the  runway. 


UNK  <  ISO'  <  260'  <  360'  >  360' 

Distance  from  Extended  Rwy  Centerline 

■  Total  133  A/I*]  ZZZj  Part  tai/12»l23  A/I]  E2B  Part  133  |10  A/I'al 


Olatanea  maaaurad  Irom  axtandtd  runway 
eantarllna  to  alrorafl  raatlng  plaea. 


Figure  7.  Overruns:  Distance 
from  the  Extended  Runway  Centerline 


Figure  8  provides  a  plot  in  relation  to  the  runway  of 
overruns  for  which  both  X  and  Y  distances  are  known. 

Overruns  were  more  likely  to  occur  when  the  runway  was 
not  dry.  For  the  30  overrun  accidents/ incidents  for  which  the 
status  of  the  runway  was  reported,  23  involved  wet,  snow- 
covered,  or  icy  runways.  The  status  of  the  runway  surface  was 
more  of  a  factor  in  the  overruns  during  landing  than  during 
takeoff.  For  the  landing  overruns,  17  of  the  19 
accidents/incidents  occurred  on  wet,  snow-covered,  or  icy 
runways.  In  contrast,  these  conditions  were  involved  in  5  of 
the  11  takeoff  overruns. 

The  effect  of  runway  surface  treatments,  such  as  grooving 
and  porous  friction  courses,  could  not  be  determined  because 
of  the  lack  of  data.  Surface  treatments  were  reported  for 
only  8  of  the  overruns. 


Other 


There  were  87  accidents/incidents  categorized  as  other. 
Part  121  operators  and  Part  135  operators  were  involved  in  22 
and  65  of  these,  respectively.  Appendix  7  provides  a  listing 
of  the  accidents  and  incidents  in  this  category. 
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Figure  8.  Overrun  Locations 


The  accidents/ incidents  categorized  as  other  occurred 
during  landing  or  takeoff.  Table  5  provides  a  breakdown  of 
this  category  by  phase  of  operation  and  operator  type.  Those 
accidents/ incidents  in  this  category  involving  go-arounds  were 
listed  as  takeoff  or  landing  based  on  whether  they  were 
departing  or  approaching  the  airport. 


Table  5.  Other  Accidents/Incidents  by  Phase 
of  Operation  and  Operator  Type 


TYPE  OF 

Landincr 

Takeoff 

Total 

Part  121 

7 

15 

22 

Part  135 

30 

35 

65 

Total 


37 


50 


87 
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In  those  cases  where  the  aircraft  taking  off  came  to  rest 
prior  to  the  departure  end,  the  X  distance  was  measured  along 
the  runway  centerline  from  the  approach  end  of  the  runway. 
These  cases  are  noted  with  the  letters  MAPP"  after  the  X 
distance,  e.g.,  5700  APP. 

The  dockets  for  several  accidents  contained  only  a 
distance  in  miles  and,  sometimes,  a  direction  from  the  airport 
or  runway.  Although  these  distances  were  not  necessarily 
measured  along  the  extended  centerline,  they  have  been 
recorded  in  the  space  for  the  X  distance  entry  and  are 
preceded  by  an  asterisk.  These  distances  are  from  the 
threshold  for  landings  and  the  departure  end  of  the  runway  for 
takeoffs  unless  they  are  specifically  referenced  to  the 
airport,  e.g.,  1.7M  SE  APT  (meaning  the  location  is  1.7  miles 
southeast  of  the  airport.)  These  distances  were  included  to 
show  the  wide  disparity  in  locations  for  this  category. 

A  plot  of  the  aircraft  locations  for  other 
accidents/incidents  in  the  vicinity  of  the  airport  that 
occurred  during  landing  is  provided  in  Figure  9,  while  those 


Figure  9.  other  Accidents/Incidents:  Landing 
in  the  Vicinity  of  the  Airport 
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involving  takeoff  are  plotted  in  Figure  10.  Only  the 
accidents/ incidents  for  which  both  X  and  Y  distances  are  known 
are  plotted  in  these  figures.  Accidents/incidents  involving 
takeoffs  that  did  not  pass  the  departure  end  of  the  runway  are 
also  not  plotted.  As  can  be  seen  from  the  figures,  there  is  a 
wide  disparity  in  aircraft  accident/incident  locations  for 
this  category. 


Figure  10.  Other  Accidents/incidents:  Takeoffs 
in  the  vicinity  of  the  Airport 


20 


SECTION  4 
CONCLUSION 


This  report  has  presented  information  on  the  location 
relative  to  the  runway  of  aircraft  involved  in 
accidents/incidents  in  the  vicinity  of  the  airport.  While 
detailed  analysis  of  this  information,  as  well  as  conclusions 
and  recommendations,  is  beyond  the  scope  of  this  report,  it  is 
hoped  that  the  information  presented  will  prove  useful  to 
airport  engineers,  airport  operators,  government  officials, 
and  others  involved  in  ensuring  the  safety  and  efficiency  of 
airport  design  and  operations. 
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APPENDIX  1 
METHODOLOGY 


Identifying  the  Applicable  Accidents/Incidents 

The  NTSB  aviation  dockets  contain  information  on  all 
types  of  accidents  and  incidents.  To  focus  on  the  dockets 
that  would  be  of  interest  in  this  effort,  a  computer  printout 
was  obtained  from  the  NTSB  for  any  accident/ incident  that 
occurred  during  approach,  landing,  or  takeoff  and  involved 
operations  conducted  under  Part  121,  129,  or  135  (scheduled) 
of  the  Federal  Aviation  Regulations. 

As  used  in  the  NTSB  dockets,  the  terms  approach,  landing, 
and  takeoff  have  the  following  meanings: 

•  Approach — From  the  time  the  descent  ends  (either  Initial 
Approach  Fix,  Final  Approach  Fix,  Outer  Marker,  or  Visual 
Flight  Rules  pattern  entry)  until  the  aircraft  reaches 
the  Missed  Approach  Point  (Instrument  Meteorological 
Conditions  [IMC])  or  the  runway  threshold  (Visual 
Meteorological  Conditions  [VMC] ) .  Includes  missed 
approach  and  go-around  (VMC) . 

•  Landing — From  either  the  Missed  Approach  Point  (IMC)  or 
the  runway  threshold  (VMC)  through  touchdown  or  after 
touchdown  off  the  airport,  until  the  aircraft  completes 
its  ground  run. 

•  Takeoff — From  the  time  the  power  is  applied  for  takeoff, 
up  to  and  including  the  first  airborne  power  reduction, 
or  until  reaching  VFR  traffic  pattern  altitude,  whichever 
occurs  first.  Includes  ground  run  and  initial  climb. 

A  brief  on  each  of  the  accidents/incidents  meeting  these 
criteria  was  provided  on  the  printout.  As  the  name  implies, 
the  brief  contains  some  limited  information  about  the 
occurrence,  along  with  a  short  narrative  description. 

Some  of  the  approach,  landing,  and  takeoff 
accidents/incidents  were  eliminated  from  further  consideration 
based  on  the  brief  information.  These  events  were  incidents 
in  which  something  occurred  in  the  approach,  landing,  or 
takeoff  phase  of  flight,  but  did  not  result  in  the  aircraft's 
touching  down  off  the  runway  or  leaving  the  runway  in  other 
than  a  normal  manner.  Typically,  the  briefs  for  these 
incidents  provide  an  explanation  of  the  incident,  coupled  with 
a  phrase  such  as  "landed  without  further  incident"  or 
"continued  flight  without  further  incident." 
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For  each  remaining  accident/incident  listed  on  the 
printout,  the  NTSB  docket  was  reviewed.  Each 
accident/incident  was  categorized  as  an  undershoot,  landing 
off,  veeroff,  overrun,  other,  runway,  or  not  applicable.  The 
definitions  for  the  first  five  categories  appear  in  the  body 
of  this  report.  The  last  two  categories  are  defined  as 
follows: 

•  Runway — During  landing  rollout  or  takeoff  roll,  the 
aircraft  becomes  physically  disabled  on  the  runway  or  is 
evacuated  on  the  runway. 

•  Not  Applicable — Any  other  accident/incident  included  on 
the  printout  that  could  not  be  placed  in  one  of  the  above 
categories.  These  comprise  the  same  types  of  occurrences 
that  were  eliminated  when  the  briefs  were  reviewed;  the 
information  on  the  brief  was  not  enough  to  eliminate  the 
accident/incident  from  further  consideration  at  that 
time. 

Accidents/ incidents  categorized  as  runway  or  not 
applicable  were  eliminated  from  further  consideration.  For 
the  remaining  categories,  each  docket  was  reviewed  to 
determine  whether  it  contained  information  on  the  location  of 
the  aircraft  relative  to  the  runway. 


Determining  the  Aircraft  Location 

The  docket  is  the  official  record  of  all  information  that 
the  NTSB  has  on  a  particular  accident/incident.  The 
information  contained  in  the  docket  is  gathered  during  the 
investigation.  Under  the  current  system,4  much  of  this 
information  is  documented  on  the  Factual  Report  Aviation  (NTSB 
Form  6120.4)  so  that  it  can  be  easily  retrieved  with  a 
computer.  Supplement  Q  of  this  form  provides  information  on 
the  aircraft  location  relative  to  the  runway. 

The  information  contained  in  the  applicable  data  elements 
of  Supplement  Q  was  reviewed  for  this  study.  The  form  of  the 
data  (distance  from  runway  and  bearing)  is  difficult  to  use 
for  a  comparative  analysis.  Moreover,  this  information  was 
often  found  to  be  missing,  incomplete,  or  in  conflict  with 


For  the  period  covered  by  this  study,  the  NTSB  used 
three  different  computer  systems  to  store  information  on 
accidents/incidents.  The  first  system  was  used  through  1981, 
the  second  one  was  used  only  in  1982,  and  the  third  has  been 
in  effect  since  1983. 
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other  information  in  the  file.  There  are  similar  problems 
with  the  data  on  aircraft  location  stored  in  the  NTSB  computer 
systems  that  were  in  effect  from  1978  through  1982. 

Although  it  is  not  computer-retrievable,  the  narrative 
portion  of  the  Factual  Report  or  the  reports  of  the  various 
subgroups  formed  by  the  NTSB  for  an  investigation  often 
contain  specific  information  on  aircraft  location.  When  the 
information  is  not  in  a  narrative  statement,  there  may  be  a 
scaled  drawing  or  a  rough  sketch  that  allows  the  location  to 
be  measured  or  calculated.  However,  in  some  cases,  there  is 
just  not  enough  information  in  the  file  to  determine  the 
location. 

The  aircraft’s  location  was  recorded  in  terms  of  the 
distance  along  the  runway  centerline  or  extended  centerline, 
and  the  perpendicular  distance  from  the  runway  centerline  or 
extended  centerline.  The  former  distance  was  referred  to  as 
the  X  distance,  and  the  latter  as  the  Y  distance. 

In  some  cases,  the  X  and  Y  distances  were  specifically 
stated  in  the  docket.  In  other  cases,  it  was  possible  to 
calculate  or  measure  these  distances  based  on  the  docket 
information.  Sometimes,  persons  who  participated  in  the 
investigation  were  called  to  see  whether  they  could  remember 
any  additional  details  that  could  be  used  in  conjunction  with 
the  docket  information  to  determine  the  X  and  Y  distances. 

The  Y  distance  was  also  recorded  as  the  distance  left  or  right 
of  centerline,  based  on  the  direction  of  the  aircraft's 
operation.  When  this  information  could  not  be  found,  the 
distance  was  recorded  as  unknown. 

In  lieu  of  specific  information  on  the  offset  distance 
from  the  centerline,  the  dockets  would  sometimes  contain 
statements  such  as  "aircraft  came  to  rest  in  grass  along  right 
edge  of  runway"  or  "aircraft  veered  off  centerline  to  avoid 
approach  lights  at  end  of  the  runway."  For  purposes  of  this 
analysis,  this  type  of  information  was  converted  into 
numerical  values.  The  following  rules  were  used  for  this 
conversion: 

•  For  any  Part  121/129  aircraft  located  along  the  edge  of 
the  runway,  the  offset  distance  was  calculated  as  Y  =  1/2 
runway  width  plus  width  of  aircraft  landing  gear. 

•  For  any  Part  135  aircraft  located  along  the  edge  of  the 

runway,  the  offset  distance  was  calculated  as  Y  *  1/2 
runway  width  plus  10  feet. 

•  For  aircraft  that  remained  within  the  area  formed  by  the 
extended  edges  of  the  runway,  an  offset  distance  of  zero 
was  used  unless  specific  information  was  provided. 
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•  For  aircraft  located  between  the  runway  and  parallel 
taxiway,  the  offset  distance  was  calculated  as  Y  *  1/2 
the  distance  between  the  runway  and  taxiway  centerline. 

Using  these  rules  to  assign  numerical  values  to  the  Y 
distance  may  appear  to  be  somewhat  arbitrary.  However,  for 
purposes  of  this  analysis,  this  approach  was  not  expected  to 
impact  the  accuracy  of  the  data  since  the  information  was 
grouped  in  ranges  rather  than  used  as  individual  data  points. 
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APPENDIX  2 

CHRONOLOGICAL  LISTING  OF  ACCIDENTS/INCIDENTS 


This  appendix  provides  a  chronological  listing  of  all  the 
accidents/incidents  included  in  this  study.  Except  as 
discussed  below,  the  information  for  each  accident/ incident 
was  derived  directly  from  the  NTSB  computer  system.  The 
information  recorded  for  accidents/incidents  under  each  of  the 
three  computer  systems  used  by  the  NTSB  during  the  period 
under  study  differs  somewhat.  Consequently,  the  information 
presented  for  each  accident/incident  in  this  and  subsequent 
appendices  does  not  necessarily  contain  all  the  elements.  The 
absence  of  an  entry  for  an  element  means  that  this  information 
was  not  available  from  the  computer  system. 

The  data  entries  for  the  category,  phase,  X  distance,  and 
Y  distance  are  based  on  information  obtained  from  the  review 
of  the  NTSB  dockets.  As  previously  explained,  the  runway 
identification  and  width  information  was  entered  for  the 
veeroffs  that  occurred  prior  to  1982. 

Some  of  the  abbreviations  and  notations  used  in  this  and 
subsequent  appendices  need  to  be  explained.  Under  the  state 
entry,  the  abbreviations  are  not  limited  to  the  50  states, 
but  also  include  territories,  as  well  as  two  foreign 
countries.  The  following  abbreviations  are  used  for  the 
entities  that  are  not  states: 

AS  -  American  Samoa 

BA  -  Bahamas 

GQ  -  Guam 

PM  -  Panama 

PR  -  Puerto  Rico 

TQ  -  Trust  Territories  of  the  Pacific  Islands 

VI  -  Virgin  Islands 

A  double  asterisk  appears  after  the  city  name  for  three 
of  the  accidents/incidents.  This  notation  is  used  to  indicate 
that  the  NTSB  docket  for  these  accidents/incidents  is  not 
listed  under  these  cities. 

The  listings  notated  in  this  manner  for  Los  Angeles, 
California  and  Pocatello,  Idaho  are  found  under  Ontario, 
California  and  Salt  Lake  City,  Utah,  respectively,  in  the  NTSB 
dockets.  Although  the  overrun  and  veeroff  occurred  at  the 
locations  cited  in  the  appendix,  the  actual  event  that  caused 
the  accident/ incident  occurred  while  the  aircraft  were  on 
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approach  to  the  airports  for  the  cities  listed  in  the  NTSB 
docket.  The  information  appearing  in  the  appendix  for  these 
two  accidents/incidents  was  taken  from  the  docket  and  FAA 
airport  master  records. 

The  third  double  asterisk  notation  is  for  an  incident 
listed  under  Washington,  D.C.  This  incident  was  included  as 
part  of  the  NTSB's  special  investigation  on  runway  incursions. 
Separate  dockets  were  not  established  for  the  incidents 
included  in  the  special  investigation.  The  information  in  the 
appendix  for  this  incident  was  taken  from  the  NTSB's  report  on 
runway  incursions  and  FAA  airport  master  records. 

Following  this  appendix  are  appendices  listing 
accidents/incidents  by  each  category — undershoots,  landing 
offs,  veeroffs,  overruns,  and  other. 
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07/24/79  ST  CROIX,  VI  Arpt  Name:  ALEX  HAMILTON  ()  0«ner  Name:  Acft  Mfr:  DE HAV ILL AN/OH-114 

Rwy  10:  Lgth:  7612  Vid:  Operator  Name/DBA:  PRIMAIR  FAR  Part:  135 

Surface  Type:  MACADAM  Rwy  Status:  Rwy  Surface  Character: 

Category:  OTHER  Phase:  T/0  XOistance:  5500  APP  YDistence:  R  792 
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10/31/79  THIEF  RIV  FLS,  MN  Arpt  Name:  THIEF  RIV  FLS  RE  ()  Owner  Name:  Acft  Mfr:  C0NVAIR/580 

Rwy  10:  31  Lgth:  6500  Wid:  150  Operator  Name/OBA:  REPUBLIC  AIRLINES  FAR  Part:  121 

Surface  Type:  MACADAM  Rwy  Status:  SLUSH  COVERED  Rwy  Surface  Character: 

Category:  VEER  Phase:  LND  XDistance:  A2000  B3000  YDistance:  D  L  125 
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03/21/80  HOUSTON,  TX  Arot  Name:  WILLIAM  P . HOBBY  ()  Owner  Name:  Acft  Mfr:  PIPER/PA-31 

Rwy  ID:  Lgth:  7602  Wid:  Operator  Name/DBA:  EAGLE  COMMUTE  FAR  Part:  135 

Surface  Type:  CONCRETE  Rwy  Status:  DRY  Rwy  Surface  Character: 

Category:  OTHER  Phase:  T/0  XDistance:  6500  APP  YDistence:  R1275 
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09/21/80  WICHITA  FALLS,  TX  Arpt  Name:  WICHITA  FALLS  MU  ()  Owner  Name:  Aeft  Mfr:  OEHAVI LLAN/DHC-6 

Rwy  ID:  Lgth:  7000  Wid:  Operator  Name/DBA:  RIO  AIRLINES  FAR  Part:  135 

Surface  Type:  MACADAM  Rwy  Status:  DRY  Rwy  Surface  Character: 

Category:  OTHER  Phase:  T/0  XDistance:  2800  APP  YDistance:  UNK 
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06/22/81  MIAMI ,  FI  Arpt  Name:  MIAMI  INTI  {)  Ouner  Name:  Acft  Mfr:  PIPER/PA-23 

Rwy  10:  9  l  Lgth:  10500  Wid:  200  Operator  Name/DBA:  AIR  TAXI  SERV  FAR  Part:  135 

Surface  Type:  MACADAM  Rwy  Status:  DRY  Rwy  Surface  Character: 

Category:  VEER  Phase:  T/O  XDistence:  A5500  B5700  YDistence:  0  R  175 
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02/15/8 2  LOS  ANGELES**,  CA  Arpt  Name:  LOS  ANGELES  INT'L  (LAX)  Owner  Name:  CONNECTICUT  BANK  l  TRUST  CO.  Acft  Hfr:  BOEING/B73/-2HA 

Rwy  10:  25  L  Lgth:  11096  Wid:  200  Operator  Name/DBA:  AIRCAL  FAR  Part:  121 

Surface  Type:  Rwy  Status:  Rwy  Surface  Character: 

Category:  OVER  Phase:  LNO  XOi stance:  UNK  YDf stance:  UNK 
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04/06/05  NANTUCKET,  HA  Arpt  Name:  NANTUCKET  <ACK)  Owner  Name:  RICHARD  K.  t  DAWN  DERRIDINGER  Acft  Mfr:  PIPER/PA-31 -310 

Rwy  ID:  24  Lgth:  6303  Uid:  50  Operator  Name/DBA:  NANTUCKET  AIRCRFT  MAIN., INC.  FAR  Part:  135  SCHEDULED 

Surface  Type:  ASPHALT  Rwy  Status:  WET  Rwy  Surface  Character: 

Category:  OTHER  Phase:  LND  XOistance:  3711  TDistance:  L  192 
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08/28/85  GREEN  BAY.  UI  Arpt  Name:  AUSTIN  STRAUBEL  FLO  (GRB)  Owner  Name:  SEC.  PACIFIC  COM  LEASING  INC.  Aeft  Hfr:  BRITISH  AEROSPACE/BAC  1-11-20 

Rwy  10:  36  Lgth:  6000  Wid:  150  Operator  Name/DBA:  AIR  WISCONSIN  FAR  Part:  121  SCHE0ULE0 

Surface  Type:  CONCRETE  Rwy  Status:  WET  Rwy  Surface  Character: 

Category:  OVER  Phase:  LND  XOistance:  UNK  YD i stance:  0 
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11/21/flO  YAP, WEST  CARO  IS,  TQ  Arpt  Name:  YAP  O  Owner  Name:  Acft  Hfr:  BOEING/727 

Rwy  ID:  19th:  4820  Wid:  Operator  Name/DBA:  CONTINENTAL  AIRLINES  FAR  Part:  121 

Surface  Type:  TWO  OR  HORE  Rwy  Status:  WET  Rwy  Surface  Character: 
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05/06/85  WEST  PALM  BCH,  FI  Arpt  Name:  PALM  BEACH  INTL  (PBI)  Owner  Name:  INTERNATIONAL  AIRCRAFT  CORP.  Acft  Mfr:  BEECH/E 16S 

Rwy  ID:  13  Lgth:  6930  Uid:  150  Operator  Name/DBA:  AIRSOUTH,  INC.  FAR  Part:  135  SCHEDULED 

Surface  Type:  ASPHALT  Rwy  Surface  Character:  Rwy  Status:  DRY 

Category:  L  OFF  Phase:  LND  XDi stance:  5900  YD i stance:  R  600 

REMARKS:  X  AND  Y  DISTANCES  ARE  TO  AIRCRAFT'S  STOPPING  POINT.  VISUAL  METEOROLOGICAL  CONDITIONS.  WATER  IN  FUEL. 
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11/2^/82  LITTLE  ROCK,  AR  Arpt  Name:  ADAMS  (LIT)  Owner  Name:  AMERICAN  AIRLINES  Acft  Mfr:  BOEING/727-223 

Rwy  ID:  22  Lgth:  7012  Uid:  150  Operator  Name/DBA:  FAR  Part:  121  SCHEDULED 

Surface  Type:  CONCRETE  Rwy  Status:  WET  ^wy  Surface  Character:  FULLY  GROOVED 

Category:  VEER  Phase:  LNO  XDistance:  A2000  C3400  YDistance:  E  L  100 


12/20, 'a.  GILLETTE,  WY  Arpt  Name:  GILLETTE  CAMP8ELLL  COUNT  (GCC)  Owner  Name:  PIONEER  AIRLINES  Acft  Mfr:  SWEAR  I NGEN/SA- 227AC 

Rwy  ID:  15  Lgth:  6500  Wid:  75  Operator  Name/DBA:  FAR  Part:  135  SCHEDULED 

Surface  Type:  ASPHALT  Rwy  Status:  Rwy  Surface  Character:  SMOOTH  TEXTURE 

Category:  VEER  Phase:  T/O  XDistance:  A  400  B  850  YDistance:  D  R  160 
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03/01/78  LOS  ANGELES,  CA  Arpt  Name:  LOS  ANGELES  1NTL  ()  Owner  Name:  Acft  Hfr:  DOUGLAS/DC-10 

Rwy  ID:  Lgth:  10285  Uid:  Operator  Name/DBA:  CONTINENTAL  AIRLINES  FAR  Part:  121 

Surface  Type:  TWO  OR  NONE  Rwy  Status:  WET  Rwy  Surface  Character: 

Category:  OVER  Phase:  T/O  XDistance:  654  YDf stance:  0 
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08/17/81  FT. LAUDERDALE,  FL  Arpt  Name:  FT. LAUDERDALE  ()  Owner  Name:  Acft  Hfr:  BOEING/727 

Rwy  10:  Lgth:  8048  Wid:  Operator  Name/DBA:  PAN  AMERICAN  WORLD  AIRWAYS  FAR  Part:  121 

Surface  Type:  MACADAM  Rwy  Status:  WET  Rwy  Surface  Character: 

Category:  OVER  Phase:  T/O  XDSstanee:  421  YDistance:  L  215 
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02/28/84  JAMAICA,  NY  Arpt  Name:  JOHN  F  KENNEOY  INTL  (JFK)  Owner  Name:  DET  NORSKE  LUFTFARTSSLESKA8  Acft  Mfr:  MCDONNELL  DOUGLAS/DC- 10-30 

Rwy  ID:  4  R  Lgth:  10000  Wid:  150  Operator  Name/DBA:  SCANDINAVIAN  AIRLINES  FAR  Part:  129  SCHEDULED 

Surface  Type:  ASPHALT  Rwy  Status:  WET  Rwy  Surface  Character: 

Category:  OVER  Phase:  l NO  XOistance:  560  YDistance:  0 
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10/25/86  CHARLOTTE,  NC  Arpt  Name:  CHARLOTTE  DOUGLAS  INTL  ()  Owner  Name:  Acft  Mfr:  BOEING/737-222 

Rwy  ID:  36  R  Lgth:  7845  Uid:  150  Operator  Name/DBA:  PIEDMONT  AIRLINES  FAR  Part:  121  SCHEDULED 

Surface  Type:  ASPHALT  Rwy  Status:  WET  Rwy  Surface  Character:  FULLY  GROOVED 

Category:  OVER  Phase:  LNO  XDistance:  445  YDUtance:  0 
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03/26/81  EAO  CLAIRE I,  WI  Arpt  Name:  EAU  CLAIRE  MtA'I  <)  Owner  Name:  Acft  Mfr:  BEECH/95-C55 

Rwy  ID:  Lgth:  7300  Wid:  Operator  Name/DBA:  AER00YNE, INC  FAR  Part:  135 

Surface  Type:  Rwy  !  us:  Rwy  Surface  Character: 

Category:  OTHER  Phase:  LND  XDistance:  *7M  SW  APT  TDistance: 


04/26/81  HOUSTON,  TX  Arpt  Name:  H06BY  ()  Owner  Name:  Acft  Hfr:  PIPER/PA-31 

Rwy  10:  Lgth:  Uid:  Operator  Hame/DBA:  EAGLE  AIRLINE  FAR  Part:  135 

Surface  Type:  Rwy  Status:  Rwy  Surface  Character: 

Category:  OTHER  *  Phase:  T/O  XDistance:  *1H  E  APT  YDistance: 
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02/05/05  PHILADELPHIA,  PA  Arpt  Name:  PHILADELPHIA  INTL  (PHL)  Owner  Name:  AIRBORNE  EXPRESS,  INC.  Acft  Mfr:  MCDONNELL-DOUGLAS/DC-9-15 

Rwy  ID:  9  l  Lgth:  9500  Uid:  150  Operator  Name/DBA:  FAR  Part:  121  SCHEDULED 

Surface  Type:  CONCRETE  Rwy  Status:  SNOW- COMPACTED  Rwy  Surface  Character: 

Category:  OTHER  Phase:  T/O  XOistance:  UNK  YDistance:  UNK 
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11/01/85  BETHEL,  Alt  Arpt  Name:  BETHEL  (BET)  Owner  Name:  HERHENS  AIR,  INC.  Acft  Mfr:  CESSNA/208 

Rwy  ID:  18  Lgth:  6399  Uid:  150  Operator  Name/DBA:  HERMENS  AIR,  INC.  FAR  Part:  135  SCHEDULED 

Surface  Type:  ASPHALT  Rwy  Status:  DRY  Rwy  Surface  Character: 

Category:  OTHER  Phase:  T/0  XOistance:  931  YDistonce:  R1993 
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